[Robust differentiation of fetal hepatocytes from human embryonic stem cells and iPS].
Hepatocyte transplantation is considered as an alternative to organ transplantation in particular for the treatment of liver metabolic diseases. However, due to the difficulties to obtain a large number of hepatocytes, new sources of cells are needed. These cells could be either of hepatic origin (hepatic stem cells) or extrahepatic such as mesenchymal stem cells or pluripotent stem cells (human embryonic stem cells [hESC] or iPS). We developed a new method to differentiate hESCs into fetal hepatocytes. These conditions recapitulate the main liver developmental stages, using fully defined medium devoid of animal products or unknown factors. The differentiated cells express many fetal hepatocytes markers (cytochrome P450 3A7, albumin, alpha-1-antitrypsin, etc.). The cells display specific hepatic functions (ammonia metabolism, excretion of indocyanin green) and are capable to engraft and express hepatic proteins two months after transplantation into newborn uPAxrag2gc-/- mouse liver. We have also showed that this approach is transposable to human iPS, and further studies on animal models will allow us to compare the in vivo potential of these two sources of pluripotent cells. Finally, only studies on large animals such as nonhuman primates will validate an eventual clinical application.